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with the actuator 11 through a third check valve 14 and the control 
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and communicated with the reservoir 13 through a hydraulic discharge 
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to open the flow passage when the hydraulic pressure of the actuator 11 
reaches 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the super-magnetostriction formula liquid pump which can increase especially 
regurgitation volume about a suitable super-magnetostriction formula liquid pump to carry out feeding supply of the liquid. 
[Description of the Prior Art] 

[0002] The liquid pump currently more generally than before used is made to carry out the regurgitation of the liquid absorbed in 
pump housing to the delivery shell exterior by carrying out the rotation drive of the pump rotors, such as a turbine prepared 
possible [ rotation ] in pump housing, by the electrical motor. However, the whole's enlarging this kind of liquid pump, and being 
unable to attain lightweight-ization upwards and having un- arranged - power consumption is large -- since the electrical motor is 
being used for it. 

[0003] Instead of the liquid pump of such a conventional type, the super-magnetostriction formula liquid pump constituted from 
recently using the supermagnetostrictor which carries out a volume change by magnetism is proposed (JP,6-10163 1,A etc.). The 
brake gear indicated by this JP,6-10163 1,A Casing which has a pump case in the nose-of-cam side of the housing main body 
formed as an airtight container and by which the rod sliding hole of a minor diameter was formed between this pump case and the 
housing main body, The operation piston to which the rod section of a minor diameter was fitted in the rod sliding hole of this 
casing, and the piston section of a major diameter formed the pump house in the aforementioned pump case, When it is located in 
front of the aforementioned pump house and in the back, and is prepared in the aforementioned pump case and this operation 
piston expands and contracts a pump house The suction valve portion and discharge valve which carry out inflow appearance of 
the liquid into this pump house, and the super-magnetostriction formula actuator which make s shaft orientations expandand. 
contra ct a super-magnetostriction rod by being prepared in the aforementioned housing main body and energized from the 
outsiHe^ By being located between this super-magnetostriction formula actuator and the rod section of the aforementioned 
operation piston, being formed in the aforementioned casing, and changing the pressure of the working fluid enclosed with the 
interior based on expansion and contraction of the aforementioned super-magnetostriction rod It is the super-magnetostriction 
formula liquid pump which it comes to constitute from a fluid-pressure room which makes the aforementioned operation piston 
reciprocate. It is supposed by being able to enlarge the variation rate of an operation piston using the volume change of a 
super-magnetostriction rod, increasing the amount of expanding and contracting of a pump house, being able to improve the 
regurgitation efficiency of a liquid upwards sharply by this, and using a super-magnetostriction formula actuator that the whole 
can be miniaturized and lightweight-ization can be attained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the above super-magnetostriction formula liquid pumps have the 
composition of not performing a pump action, at the time of the double action from which a pump action is performed only when 
the super-magnetostriction rod which operates with a super-magnetostriction actuator deforms into ** on the other hand (at for 
example, the time of **** of a piston), and a super-magnetostriction rod returns to a basis, when futility is in the movement of a 
super-magnetostriction rod and the amount of regurgitation liquids of a pump is increased further, they are disadvantageous. 
[0005] Then, in a super-magnetostriction formula liquid pump, this invention offers the super-magnetostriction formula liquid 
pump which can perform a pump action also in which state of reciprocation of a piston rod, and aims at solving an 
above-mentioned trouble. In this invention, when making a piston reciprocate with a super-magnetostriction actuator, by enabling 
it to utilize the both sides of a piston as a pump house, a piston stroke effective in the regurgitation of a liquid can be made into 
twice the movement magnitude, and increase of discharge quantity can be aimed at. However, when a discharge pressure follows 
on going up and the movement magnitude of a piston has decreased, only the time of the independent control of a piston makes a 
pump action perform, and can be made to lessen the decrement of discharge quantity at the point used as the predetermined 
pressure. 
[0006] 

[Means for Solving the Problem] For this reason, the technical-problem solution means which this invention adopted divides the 
1 st and the 2nd pump house which carry out enlarging or contracting of the capacity to the both sides of the operation piston 
which reciprocates the inside of a cylinder with a super-magnetostriction actuator by movement of this piston. It is the 
super-magnetostriction formula liquid pump which inhales and discharges a liquid in the aforementioned pump house by 
reciprocation of an operation piston, and makes a pump action. While opening for free passage to an actuator the 1st pump house 
divided with the aforementioned operation piston through the 1 st check valve and a change-over valve While it is open for free 
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passage to a reservoir through the 2nd check valve and opening the 2nd pump house for free passage to an actuator through the 
3rd check valve and a change-over valve When the fluid pressure of an actuator turns into a predetermined fluid pressure, it is the 
super-magnetostriction formula liquid pump characterized by being open for free passage to a reservoir through the fluid-pressure 
exhaust valve which opens passage. 
[0007] 

[The gestalt of operation] Hereafter, the operation gestalt of this invention is explained based on a drawing. Drawing 1 is the 
block diagram of a super-magnetostriction formula liquid pump. In drawing, l^is.housing of a super-magnetostriction formula 
liquid pump, ajjyjinderj is formed in this housing, the operation piston^ is arranged possible [ reciprocation ] in the state of 
fluid-tight in this cylinder 2, and the 1st pump house 4 and the 2nd pump house 5 are divided in the cylinder with this operation 
piston 3. The pre-load spring 6 is formed between the edge of piston rod 3 a by the side of the 1 st pump house 4, and housing 1 , 
and piston rod 3b by the side of the 2nd pump house 5 is contacted by supei^agnetostriction rod 7a of the 
super-magnetostriction actuator 7. 

[0008] The super-magnetostriction actuator 7 is wound around the periphery side of a coil bobbin, is equipped with c^ttj^b^which 
generates a magnetic field by being energized from the outside through the teiminalj)in 8, and super-magnetostriction rod 7a 
which was inserted in in this coil bobbin and^lon pated the inside of housing to^shaft or i entation s, and is contacted according to 
the energization force of the pgsxlc^d_spmg6 by the edge of piston rod 3b which the edge of super-magnetostriction rod 7a 
mentioned above. Therefore, if current flows to coil^b of the super-magnetostriction actuator 7, by t he magnetism at that time, 
super-magnetostriction rod 7a deforms, the energization force of the pre-load spring 6 can be resisted, and the operation piston 3 
can be moved to the method of drawing Nakamigi. In addition, super-magnetostriction rod 7a has the property which enlarges an 
actuation load in proportion to the energization force of the pre-load spring 6, and if the energization force of the pre-load spring 
6 is strengthened for this reason, it can enlarge the amount of operations of the operation piston 3 in connection with this (if a 
spring with the strong energization force is used). 

[0009] The actuator 1 1 is open for free passage through the 1st check valve 9 and the change-over valve 10, and the 1st pump 
house 4 is open for free passage to the reservoir 1 3 through the 2nd check valve 1 2 again. The actuator 1 1 is open for free 
passage through the 3rd check valve 14 and the cJ^ge P ove^yaly^ip, and the 2nd pump house 5 is open for free passage to the 
reservoir 13 further through the valve system 16 of tfiTfluid^pressure exhaust valve 15 mentioned later. The change-over valve 10 
has the function which flows back the fluid pressure of an actuator 1 1 to a reservoir by carrying out predetermined-time 
energization. The fluid-pressure exhaust valve 1 5 is equipped with the piston 1 9 arranged free [ reciprocation ] and the valve 
system 1 6 which opens passage by movement of a piston 1 9 in the cylinder 1 8 formed in casing 1 7 , and this cylinder 1 8, and the 
2nd liquid room 2 1 is opening for free passage the 1 st liquid room 20 divided with the piston 1 9 to the actuator 1 1 through a 
change-over valve 1 0 again at the reservoir 1 3 . the [ and ] — the valve system 1 6 is arranged between 2 liquid room 2 1 and port 
17a formed in casing 17, and always, according to the energization force of spring 16b, ball 16a in a valve system 16 contacted 
valve seat 16c, and has closed 16d of passage Moreover, the piston 19 is energized by the return spring 22 arranged in the 2nd 
liquid room 21 at the 1st liquid room 20 side. 

[0010] The operation of the super-magnetostriction formula liquid pump which consists of the above-mentioned composition is 
explained. If it energizes from the outside at the terminal pin 8 of the super-magnetostriction actuator 7, a magnetic field will 
occur by coil 7b, super-magnetostriction rod 7a starts a volume change by this magnetic field, and it is extended to the method of 
drawing Nakamigi. In addition, since the force in which super-magnetostriction rod 7a is extended at this time is generated 
corresponding to the energization force of the pre-load spring 6, in this example, the pre-load spring 6 which has the 
predetermined spring force is used. If super-magnetostriction rod 7a js e xtended , through piston rod 3b, the operation piston 3 
will move to the method of drawing Nakamigi, and will supply the liquid of the 1 st pump house 4 to an actuator through a check 
valve 9 and a change-over valve 10. Although capacity is expanded by **** of the operation piston 3 in the 2nd pump house 5 at 
this time, a liquid is inhaled in the 2nd pump house 5 from a reservoir 1 3 through a valve system 1 6 with this expansion. 
[001 1 ] Next, if the energizat ion to a terminal p in is severed, the magnetic field of coil 7b will disappear, the volume of 
super-****** rod 7a£ontracts ? x and the operation piston 3lnoves to opposite direction according to the energization force of the 
pre-load spring 6. In me^fpunip house 4 which the fluid pressure in the 2nd pump house 5 is supplied to an actuator 1 1 through 
a check valve 1 4 and a change-over valve 10 at the time of this return operation, and capacity expands, a liquid is attracted from a 
reservoir 1 3 through a check valve 1 2. By repeating the above operations, a super-magnetostriction formula liquid pump can 
achieve a pump action, and can work an actuator 1 1 . In addition, an actuator 1 1 can be returned to a non-operating state by 
controlling the current which flows to a change-over valve 10, and switching a change-over valve 10. 
[0012] By the way, if the fluid pressure of an actuator 1 1 becomes high, since the fluid pressure in the 2nd pump house also 
becomes high, by the energization force of the pre-load spring 6, the operation piston 3 will stop retailing to an initial valve 
position, and, for this reason, the discharge quantity as a pump will become less. However, if the fluid pressure of an actuator 1 1 
turns into a predetermined fluid pressure, by the fluid pressure, the piston 1 9 in the fluid-pressure exhaust valve 1 5 moves to the 
left in drawing, with the piston 19, ball 16a in a valve system 16 will be resisted and made the energization force of spring 16b, 
16d of passage will be opened, and the fluid pressure in the 2nd pump house 5 will be opened to a reservoir 13. The fluid 
pressure which ball 16a separates from valve seat 16c at this time is PA about the fluid pressure of FB and the 1st liquid room 20 
in the energization force of the return spring 22 which arranges the energization force of A and spring 16b of a valve system 16 
for the pressure-receiving area of a piston 1 9 in FA and the 2nd liquid room 21 when inhaling the 2nd pump house. When it 
carries out, it is the fluid pressure which satisfies the next relation. 

PA >(FA+FB)/A - if it will be in this state, in order that ball 16a in the fluid-pressure exhaust valve 1 5 may open 16d of passage 
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by operation of a piston 1 9, the 2nd pump house 5 does not carry out a pump action, but only the 1 st pump house 4 performs a 
pump action, and serves as a single-action-die pump That is, although a liquid can be attracted from a reservoir 13 in the 1st 
pump house 4 by **** of the operation piston 3 and the liquid in the 1st pump house 4 can be supplied to an actuator through a 
check valve 9 and a change-over valve 10 by **** of the operation piston 3 in the 1st pump house 4, since the 2nd pump house 5 
is in a reservoir through the open valve system 16 at a free passage state, a pump action will be carried out by reciprocation of an 
operation piston. 

[0013] The relation between the discharge quantity of this super-magnetostriction formula liquid pump and a liquid is shown in 
drawing 2 . Although discharge quantity is the maximum when a super-magnetostriction formula liquid pump begins an operation 
so that clearly from this drawing, discharge quantity decreases as a fluid pressure goes up. Here, if the fluid pressure of an 
actuator turns into a fluid pressure which satisfies the above-mentioned formula, a super-magnetostriction formula liquid pump 
switches from a reciprocated type to the pump of a single action die, and can secure the discharge quantity shown with the slash in 
drawing also by elevation of the further fluid pressure. Consequently, as compared with the state where the operation piston 3 
reciprocates and the pump action is performed, even if the fluid pressure goes up, the volume shown with the slash in drawing 
will be secured. 
[0014] 

[Effect of the Invention] As stated to the detail above, since it enabled it to utilize the both sides of a piston as a pump house when 
making an operation piston reciprocate with a super-magnetostriction actuator, this invention can make a piston stroke effective in 
the regurgitation of a liquid twice the movement magnitude, and can aim at increase of discharge quantity. Moreover, when a 
discharge pressure follows on going up and the movement magnitude of a piston has decreased, the operation effect which was 
excellent in ** - it can be made to lessen the decrement of discharge quantity - can be done so by making an operation piston 
into a single action die. 



[Translation done.] 



